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izm 0 mmmmti z t mwitt^mmm 

tis^«2] Majf^i-'y v\im!«im^znLxii 

m^'.zMm^i'thfixuhzttim.tt^m.m 

mmt -thmm i tcietSiopjsi^wnjjf -y h . 

Ojf^jL- .y hOjf^:^ri6l$:HuiaiHl5t^l!)n,tC>y h<^jt 

mmztsx-th J: ^ iciss-rs 1 1 1> i>zmmm 
m-thzt\,zX'>xmm^mm\i!,-th:it^mitt 
m-m. 1 ^zimmmmn^r^-y v . 

tz^mimm^^z. zv[pmm\mzi.y)mm^^ 

X. zMPmmmi,zi.^mimmmuif.'yh<nm^ 
^^sijfflisrff a ^ i: ^mit ^mim i jciasi<7)iHi^ 

^»)D;}f.yh, 

i'>xmim.im^h:^T-7rt. 



mm^<n^j:tnB.iwmthzt\,zX'>xmMwmiz 

{mim9 ] friE?f^i-7 Hmmmm^znLxm 
mmzmm^oixx^^hLb^mLbtmimB 
^zwmmmmnrf.'7 vmv^mmm. 
immio'i ^(>iz^ =8-^iiw^}t^j---y vmi^ 
-^mumn^^zmt hztx\ m7^^<ni^mm.m 
m-i>iioizmmhXT'yrt:mx.hz.ti:W^tt 
i>ii«JS8icie«<7)P5^:^i)n,-if.y h<r>mmm-nm. 

iz^ti X 0 m^th fc 1 1 izm-simmi:mm 

*)iiitzbi<zx^xi}mmmmmti^T-yy't:mi 
tzb mmbi-mmmsiztmrn^mainy h 

imm 1 2 ] $ '^n, i!'^^< t h 1 o^aTiiPcojt^ 
JL- -y b{co»,>T?t^:^[«n5:friEP^iio;i-:.y h(^m 
'^Mz^Xt^ J: ^ tc^St-l. b b iCiSnrilP$r« 

^ i 'yxmmi^mi:mtii-t?>xi' ■/ rsrfiSi. 

b mmb ■t^mm8izmi<n9mmroit(-y vm 
mmm, 

mm/ximm^mm-rimmiii^Rb . Buie^w 
iziimwumimmtmmm&^ta^^ib^^ ^^z 

fmta^fkcD'J'-^j: <bhl of^ai^Jtc*-:^^ ^X. z M P 

'170 XT-yT^mi^imibtm-maizMmm 

[0001] 

mo}fi-y hco^:^~XA{zmi-i>, 
[0002] mzm L<ii. ^mii. ^ix-^-hcD-^m 
mmmRx/mmi¥i:mmmzmmLmtizb 
izx r)fm^j:mi^^'<9-y^:mmtizbi)K'^ 
^i)ao;if-yho^;^-XA^-e^$ii«:^ffiicfso, ^ 
iz. ^^(^-mim^za-y ■ :K^-hm<ox d^it^i 
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(0003] 

14, D;K y h*<«SL«t*^f^(7){4 1 9 6 O^ft***^*^ 

^:i:*cOSISIffla,-K7 h ( i ndu s t r i a 1 rob 
ot) X'h-itz, 

[0004] ftjgTli. t h^-9-;l'^t'(?)2J£irt^ff 

[0005] mm. mm¥3- 1 84 7 s 2#mc 

[0006] th<^±i^?(:ft=iXA^mi^^X.ia.U- 

h Lfzm^^mot^-y hcoz ti. mz. ^xmmj . 

^L<{i rxiSSj eOD;K-y h (human o i d r 

o b o t ) tnM, AissP'-jfv hii. mm. 
m. t^j:hhmm^<7)mB^^is±com^^j:^miz 

[0007] Amm^ I < nAmitmmi o^.-yh 

[0 0 08] lo<4, A'm^^j:im.Th?>. -r=3ri? 
^, A^coTmm'/Xli±m^zi&t:mi^cr>ain'y 

[ 0 0 0 9 ] t> p 1 oti, AP^WN- h -^-fc LT^vS 

^^^®^^fc^tl.AWvSffiK7)S^S^r^T3 n>-K.y bc7)^5&T' 
S>l>. COScOD-K-y hii, AW[<^M&Wk'n^t^'t 
^^StcteV^r, Ara*^f>fi;b'9^*^'^>ffl^tcfflttiOffl 

jit*Aiaxj4^^A.oji^E:frS5.^gL, ffi^gfflT'^ 

^AI^JSj -r^ij-^AStlsItJgXJilSltfllJiS-L-CV^ 

3y^'iyo±.x^mzi^mhh<r)t^z.htih, 

1 0 0 1 0 ] mA.X'\itt:h^j:\^^mm»^j: 



m-hiio^j:^. ^'D-7^^4fi^0.1f y h£0J:3 

|5ltJ:d^tS»$-LTV^I.2^#ffo;lf-y h<r);fr;ti<a- 
■f (f^R) J4l.*Hcit^^<, t7tnd< yhttoT 
tSi^O^^m-J)^^ mm. ®B^'"2£#tTO 

>No. 2 5, 1 99 6APRI L) ^-^B^Oifc) , 

-ei>-et, A^<ottl^^^o^Ji:^t'{4A^*^J^^B®^ 

[00 11] AUSo-tC y hOffl^cOlot LT. 4^ 

fih. mm. wFf-:hm.r^yv^A-nm.ryy 
V. ^mt'^r7yYiizmi,^yTi'yxm:. ^ 
xmzmhuSxmM ■ m.i^m. mmt'Mzmi 
mt§. •k^mm(r>finzmmwji:\'^^fcXo^j:im 
m-mim<^m^j:}ixht. fit, zcDmeomn 

i,tm.-t?>!mii'^i'Lh^£\'\ mm. nmm^m 
mhfzibiz^^cD i i^M'^mmmi^itti-n 
X. mmutm!mmm^i&^^b^ixmu'^m& 

zbii»}im&nm-t'<^^T»>i> zcr,m. 2&m 
bmtb'i^. o:r^ yh(r>im'^mi^<r)9m±.x\ tht 

[0 0 12] tfc. ASSD.-K-y h(7)mm'^b IX. 

mm<oitmb'<D±^^mb^^o x'ol. 

m. -f-^^hhA^bcT) ri^4j b\^ommmihri 

^^^mzM^L. ^mmznm^j:mmmmi-hz 

bim±<r>mb-th, ttz. t bW/U^i:'<7)tttt<o 

mmm:hf}^^i)^x'h^zbi3mtu\ $<otc, i-i^ 
Aij^tifzWsi^^'^if-y^miz^mzm'rifcifX'ii 

^j:<. K^<r>mm'^mm ( r^s^Sj b*^ rDtSj , 

z^mmizh^^x . thi 

iSiLtz:xy^-Tiyj(yh ■ ud<-y Mi. i$tc ta 

[0013] mzm^<^xoi>z. Amm'scomBt^j: 
t^^&i^thzbmtL\>^t/i. ztmmmzii 
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[0014] zcotztb. AWX 0 ijii^Mztk^\,^^+ 

mx'hi. irzij^-ox. 'j'-^j:^^^A^^m^xx^m. 
^j:mmiiamzLx^mt&i}^i}<. x^mciir.-yh(Dis. 

it • so Wcfc t »W^SS«0 1 o fc V U I) . 

mfi^Am(^^^<r>^x'mx'W.m^j:mi^t:-thfzMzm 
mx'S> izbii. Arax^^ t'cota^*^ hmzm h ii-x 

ihCoiXX^^h. 

[0016] t/i, 2^iti^^T^ffdP5^^»od-:-y 

!|%<^«o«!;c#) imLX'%i,^xmx\^h^. a 
mmi^\.zm^.ts:^fhmw^m^■kmm\.ts:\■^ 

[00 17] 2^W'^^zi.hmmm^'^ofAr<r>u 
if'-vY\zm-th^mm^'&mzm-hmk\imz 

[0018] mim^zii, a:tii:#ffaiiitcf#^oT4 

'■ZMP(Zero Moment P o i n t ) j *s 

[ 0 0 1 9 ] a.i< y ^<0$^#^tfcR|•r4ajS<^# < 

ti, ^(7)ZMP^^ff(7)^$j^flSiJc7)jiiEi:LTfflV^T 
^^S. ZMP^{c»-:J<2J£#ff^N-;?-^4^(i:, 

[0 0 20] M;tJf. !^ra¥5-30 5 579^^«t 



V^S, |aii^$SiCiSm<7)i^ffSIJWSIS{i, ZMP (Zer 
oMoment Po i nt ) •f=6:i?t>^'f'2>i;#<0 

ttfc-gc $ -It S J: 3 tcSiJ«-r i <7)T'*> I. . 
[0021 ] ^fc. 1tra¥5 - 305581 ^'kmzlZ 
«<0P5«^i)D^-y Ki, ZMP*«^^ffl«c 

mm:X\t. stiii. isitfi5B*tczMP*<^i$^ffi«s 

t R^SSEM^c'tt ZMP cryil^lfih 0 . «0$^14<?)|6l 

[0022] ^/i. !^^¥5-3 0 5 58 3#i^l8t 
{i. Pj(i^»)o,lf-y hco^l^aSSrZMPg^fiSlcJ: 

^->-r-^^m\\ zMPj-smfiist-a^-ii-i. 

LT, ^comtamizi^txm^^ixfzm^-^^-y ■ T 
-^<7)fii^tiiLm&i^w.t^xoizix^^h. zm 

ttizMPmrnoMiz^mx'^ hcr>x\ mm^nmi>z 

[002 3] ^^C, 1^13^5-3 0 5 585-f^fgt 
, Wit^tftn ;|f -y h c7)«tffi{4S S: Z M P a SfiSlc J: 

ffi{ciei!coii5^iftD;jf>y hji, zMPsm&Sibmm 

imbco-m^mtaix . ^tumm-timizm^co- 

*)tz^-^yhi:mtiitX'^tii}fmiz^j:hmizmmm 

W)thztx'^^^n^ndXdi,z^'ox\<^6, 

[0024] ttl. 30558 6-^^?6tC 

Ji, P5*:Si!lD,-K-y hcoiiit^^^ZMPBIifiEacJ: 
'oXmmthAI>Z':>\.^xm^LX\>'>&. t^j:h-h. Wk 

mztm(om^mio7iiyHi, zMPBmiiimth'o 
ti. ^iii}mz^j:i, X a izsmmmth c t -c'ss* 

[0025] 

[^fifeaj^^'^^feLi 5 t-ri.^li] ±aiL7t:J: o izm^^ 

mstaiii-y hcD^nmmzmtxii, zmps-s^^ij 

SiJ]t^tcffl»-^;tii#<0W5t ■ m^mz^j:$tiX^X 

[0026] L*»L^r*i^>. mmmimm^^^-v 

Eir3i»4><^im'3S9f^t>IHl5e^!aiD,-K.y hJi-y-^-K-h-f 
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[0027] ttz. xy^'-r-* >-;<>M^*t<OA^a 
D;tf y S^J^fcti, W€-Mt, v-vyT-^rt', Am 

[0 0 2 8] mm, P5t^i)n--Kyhtcn-^ • Xir 
rnSSI'^ J: 0 i, ^^'f 5 7 ^ T-32V , fl!2i7)«{ 

[ 0 0 2 9 J m^com^mo^^-/ vx-a. -ecog^jg 

^Wsa7ii-yhX'li.&:k^Wmmi2. OKm/hg 

) , ^'f 1 5 7 :7 x'^m^j:^mi}mmx'h ^ . 
'om)tm^m^^>'yh(r>^mbixit. 4S.^ 

ffD7K/h" TI TAN" (Proceedings 

ofthe 1999 IEEE Internati 
onal Conference on Roboti 
cs & Automation Detroit. 
Michigan -May l 9 9 9)Amf(>iX^. 
Lt^Ltcifih. T I TANti. 4^Dt^y hf$)') 2^ 
iZiihm.t.mi:m&Ltzi:,<r)X'\Pj:<. ifz. bhW 

^:<iLT^^^^^^. *7t, T I TAN<i±)g^lr^^m 

[003 1] *3^HJ(7)@6<){±. -^■^^-?•i^<7)Bri&P*^'«* 
^ll^Hfi^f^^apWtc^ 0 js LUff-t I. ^ t J; 0 * 

IZb^zhh. 

[0032] *f&BJOM^l. mii. n-7- • X^- 

x'W,m^j:nmmimmh z t ^^x-^ h . m.tifzm^ 

^Zbizhl. 
[0033] 

[^ll^)S^«5-ri>?^>:i6c7)^g&l>'f^fflJ *f6B3{i, ±ie 
«i, 21.11:Otir!l6Pj!pA>^I.TIgi:. mTm^±1jizm 

m^tifz±t^bX'm^^tL, Tf&mmizx'omm 
j/^j-^^-y^^m-tmii^m^.-y hx'h-ox . itrie 
mmm&Tmzmm^tif::. ?ji^<r)imijm^ 



iejt«a:i-y h<7)mmi7\^bmi^mv^^ y hCTimU 

^wm&i:mmthz b ^wsLbt^mmmnii(.y h 

x'hh. 

[00 34] ZZX-mom^J^- yhbii, tzbtH, 

SM(^mmizm^(om^o-yimmiti ro— 5 • x 

x->xm^^tihm^i7m{^ix^^h. 
[0035] it^i- -y hii. mnmmmi,zMLxm 
mmzmm(^tix^^i, Ltii)<^x, rt^i--y 

^j:}z(r)mmi(msm^'^^-yimthz bt/^x- 

[0036] jf^i- -y Ki, m^fjmzm-ytmi-fi 

tb, «-^i6Pco?f^i--y vimiumzmthzb 
x\ m^'i>ff)mmm^:^-t?> z b m-t h . fiu*. 
jf^^i^ic-scL'Srv^ (mnmm\^bm.^-rh) m 
m\^x'ii, mmMmn^ii^. zcor^tb, mmiik 
m'^mA^t^mitzb^izii, i-^co^mmizm^ 
T, if^i- y h<7)}t^:^iS]5:P5»:^«iu,-K.y ^ojt^T 

J; -5 tciSS-fl. bbtiz. mmmm 

ijizm 0 tB-r c: b izx -^xtami^^m.-thz t jti^T 
^i. itz, mmm'^iz)5\,^xii. rmj.~-yhm 
mmz^x^'^xmmmims^ti zb^zx^x^ 
mb<7)mx'mm:hi^^^-^hzbx\ mmmmm 

thZbiJ^X'^^. 

10 0 3 7] L;t*<o-C. :^mm&mn^aii(-y 

hizxm. m^comm^^^co^^m-^x^mzmm 
in^m^^-<i'~y(^i^i:m^^xm^i^iff\-\ z<^ 

[0038] p^iio,-}f y Y-b^-^mrni^'ii'} 
$c.m\mmozbx\ m.^(nnif.-y\-<nm.mm± 

•fhZbifX'^h. 

[00 39] m^^m^^^-vHi. $^>{c. Me 
±.w<r>mm/xM^^^\i^-rhmm^^WLb , 

mi^mm<^mmmfmm^^\i!,tmmm^WLb . 

imtx^^xhxw tfz. mm^mi, ztit^^mm 
I < imm L^c^mics-:? V ^T . p^ifto -yhiz 

M PW^Jlit J; |,g5^$^$iJt»S:ff 3 C t I. . 
[0040] *7t. *l|BBO|g2^fl|!liii{i, 2UU:<^iiI 

mtm^mo;t(-y h<?)m^mmx'h'>x, frie 
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zbtmiti-m^mo7t(-y hmmm-mx-f) 
[00411 «fnejt^a--y hummmmiziiiLxts 
[0 0 4 2] ttz. 'mmmijmi. $ 'btc. ^-^m 
x\ r^^'pmmm^i^'ThXoizmm-hx^'y 
10043 J i^c, mmmumii. ^h^z. 'jf^j:< 

i,\.z%mmmi:miizm^\^-t:i b t i ->xmmim 

m^-ti>XT-y'T^mtX\.^X{iX\^. 

[0 0 44] tmrnm-HWii. ^(>iz. '>^< 

^»)D--K-y h<7)jiff:^r(6llc35X1-|> J: ^ m^t^ b b 

SXt •yrSr^i;lt■V^t• t J; V\ 
[ 0 0 4 5 1 , i^f^®Jffl:^&ti, S AiC. Z M P 

ff 3 r 7 rSrii ;i t V '"T t. J; V ^. 

[ 0 0 4 6 ] si^^. I5feii5*:i;s)n;fc.x fne±ft 
mmr/zxiimmtii-t^mtkiii^mb. ma 

mi,zimmmi^^mtiith3mmf^mtii^mi^ 

mmmum. mnmm^miii^^(r)'M^j:< bt 

^ijD--K-y hmmMmmi'fxo:f^T-yr^mtx\.^ 

XhX^\ 

(00471 *^HB<0$ <5>fcfl!!OBW. m.'mm. 

m-th^%mcDmmm'^miii-im^i<zm^< x m 
m^^mmizxr-xmi^ mz tahxhho. 

[00481 

[ 0 0 4 9 ] 0 1 mm 2 \,z\t¥m<n%mz^^ ai. 

AIBroXJiAISffio;lf.y h 1 OO^WiWk-)i<r>il,^ 

i)-tMm.tzm-^^^hx\^h. 

[0050] *^iSPItc^l> A[Uan;J< y hi 0 0 Ji. 
PM¥lCO-7- • X^^— f i'^^ • -y h 2 0 0 ^ 
«iiitt{caXOWtl.Ci:*>'T-&l.. I13&t^4lc{i. 
AraSo,K-y h 1 0 0(7)M¥lco-7 • xy— r-f 
•a:iyh2 002:^«t.&«^-S:^^L.TV^I.. d-7 
• X^-f<yy • 3.:=.vY200\t. fiSOSBtCl 



[00511 03{lS^-rJ: dtc, ASSo,1f y MOO 

wmwY^^^<nxv>{y2o\mmiy.x\-^ 

I.. D-5 • xy-f^y^ V 20 o<r} 

m^w.z\t. XV A ^2 0 1 iinx-^hUA k • v- 

;^2 0 2*^J^^$i^•CV^*. 

( 0 0 5 2 ] *M K • ^-;w2 0 2(nmxu'&mz\t, 

^m<nx V •y>'N*2 0 3*<J£¥cr)±ffi*>f.aiaS«t^ffi 
iftSixTV^S. HStc^-Ti'Pl:, Xh-y-'N-2 0 33&iffi 
?aUc*t«t'{i. tiA 1^ • U— ;l'2 0 3Of¥APA^'^^ 
• Xir-T ^yy ■ 3.=.-,Y200 
^-e-Ofl!!<o;i¥i-«y htKO^ht^cmtl.Cfc*^!! 
tsfirS, fl!!*, 04(C^f iotC, :<f-f K • V-)V20 
2ifiXvA ^2 0 1 Sr^^ll^SL/i«ffliT'X N ■y>'N*2 

0 3-kmm,zm:^^^h^b\.zi.'^. u-v x'r- 
r . jl;^ .y h 2 0 0 SrPgfa-r^ >y Y(n^\.zWL 
^h^bt'^X%h, 

[0053] I151CH, D-7 • x'r-'f^ ■ 
■y h 2 oo\,zmmht\.td^'immz-^\.^xwm'Lx 

v^l.. p-7 ■ x'r-V<r)Xr>-^j:mim'^^^WmzMm 

■thfz^\,z\i.. wmm<nxh^b \.xm-ttmm\,zw^ 

[0054] fr#c7)jttfi5ilStcKI LTti. '7^'7u ■x 
^ •yi-2 1 1 At K^2 1 1 B$rfflv^t1^tii■r•l.^i;*< 
X'^h. t^j:h-h. im^zX 'Ofkmzoit^-y M 0 OO 

^mmM^ti. &.w-mts {t^j:h*>. h/2 1 1 b 

i^P^^±.-fpl) Zbl^zX-oX, -^-^-^t:} ■ X-! -/i-2 1 

1 Qn^imix. mmmmimtiit&zbi)<x-^&. 
[00551 nmmiizmixii, o-^c^^as 
^znmtLfcxya-r imrnktam) 2 1 3otii:'i?r 

m&.itmmx'ws.th:ib\.zx ^mmmi^n^^ 

[00 56] 06^^1/^07 Wi. il^lCD— 7 • X*r- 
-f y:/ • a- 7 h 2 0 0 SrlX 0 #tt5tAiaaD:K y h 

1 0 o*5SSffl$:tt^-ti.i!jf^S:H(i^ratJff*:&«o=&'<?*»4> 

[00 57] 06St/f07$-l.Tt^i-*»I.J:9lC, 
^ilD,-J(-y h 1 0 0iOg4]gfiijt±*-A> tit^Sixfcffi) 
y -3.=. yh2 0 0Srn;}?y h 1 0 0O#'?<7)^ilPfc: 

mm^zbizx-yx. mmmizmtzmm^^m^ 

•y h 1 0 0l,ii$^^i-S. •y9X'^m^j:mMt^j:h-h^mm 

mnozbtfiX'^hmThi>, (fiu, Arasnn^-y 
h 1 0 oi}(mmmi:'€ot:i^ff)^»wm^'^^f-y<on 
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tammz-^K^xiitrnx-mmti. ) 

[00 58 J mSUi. C:<7)AiaSD,-Ky M 

0 0AimfiH••S.M1^5a*S«iJ«Sr^Wfc:^UTV^S. 

Il^<7)ji0. AfSma^^-y h 1 0 on. 2*c7)Mgpi:sJ 

til. 

[ 0 0 5 9 ) sis? 1 $-3m-ri.«-rati5{i. mUSiiH-Sai 

[00 60] ttz. ^mmi. WTOf-y^WSt , H 
MliSa-/l'*a69i:, ±M3-ttl Ot, ttPSBf-yf-W 

lit. BtiiRS-Wl 2fc. #mMia5t-y^Wll3i:, 
#mBat5D-;Hli 1 4 i: . ^gii 1 5 1 T'ffi^^^-I. , # 

h 1 0 offi^mmm'^frmmmizm-m^'^ 

[006 1 J s^^c. mmi. m\^-y^m5b. m 
[00 62] tfc. Tmm^thtE^^^comii. 

)lSRI!53-«!il6i:. HSRItStr-y^lil 7 i: . flSMfiSo 

-)l-m 18b. )B?W6ti f -y 9 1 , £»MS5h° 7 ^ 
tt20t, MSBo-;Hft2 1 J^gP (^) 2 2fcT' 

jsggsish'-y^w 1 itsmm-m 1 8 

C03SA«±, *IISI£Wcf^.SD;K-y h 1 0 OcOlSTOfiS 

[0063] ULh^^fg-rntf. *IIMMt<^I.ASS 
a:i(-y h I 0 0±t^tLXIii. -^ItTB + 7 x 2 + 3 + 
6x2 = 3 2gA«$r1r-tl.C:fcic=5:l.. fIL. xy;? 
-T-f y^yhlfilttoA^So^tC y h 1 0 0*WLt> 
3 2 i.*SlcRR$$nSi)?T'{i:'5:V\ Sit • m^±m 

^^n-'^mntmmzjhtx . g*js-t=sri?^wi5^s: 

[ 0 0 6 4 ] ±a* J: a ^AI^D;K y h 1 0 0 ^'l^ 
ill.. :^haJiT'55*^^'5rP^.;^$rSfLTt hcDSmm^ 

iiA'^ms.-y^M.X'hlzbmt tv\ *|^MfiajT'(i. 

7ii*saraoH^-,K$i)ffliiKS- 7 y^- lt 

■ a- y MCrtiELfe:J'-f 7'c7)/I^AC-9--,-K • T^' 



Kti8S§nTV^S!^ST 1 1 - 3 3 3 8 6^HH*fl»tc 
[0065] 09t«. A^O;K y h 1 0 OCOSJffilv' 

Asaa,-K-y M 0 o(i, t v(r>m'm:m^Ltz^mm 

a--yb30/40. 50R/L. 60R/Li:.#^ 

^jL- .y h s^^mpsif^ €-^iit I. tzifxm^mi:'^ 

ofm:i.-'yV so bX-m^^fih (fit, R&yL^^ 

ai) . 

[0066] AHSo,if-y h 1 0 O-kWcommi. 
i::i-yb8 0{Cj;oT^ISW{w$iJ»$*l|.. mm:i-~-y 
h80li. CPU (C e nt r a 1 Processi 
ngUn i t ) f- yr^^t'J • ^•y7-^(7)±Sll]g53 
VTK-^^yh (Il^^L^t^) t-?i^$ixl.±*J8Pg|58 1 

t , sjifjia^o;n.y h 1 0 o(r)mm:mb<r>r—^ 

S^L'SrV-') ^:i:'$:-&^it'JII521IlISS8 2ht'fflfi!<,?i^2., 

[0067] :^mmmx'i.i. mmmmi.i. o-t:-y m o 

0 Sr Smizmmtl tc»xnf<> y r 5:■^^fi«fi!^ ( 0 

. Arasa-i<-y h 1 oo<r>wmts:'^m^'mi. %w. 

"r-^Mzi. hUmk^Vs-f. g Uzwmhz. b ifx: 

iz, mm'>--r/\^b(r>'i'm^^ti'mm<^j:'o . 
lissm^mimi-ktimf^mmmmz^j:^ . 

[0 0 68] 08lC^Ucn--K>yMOOrtc7)#Rlfi5i 

iSfi. -en-fntcs^jE-ri.T^'f-iX-^'tcioTii 

-r^t)^. S«gPi--yh30Wi, tfMISa 
-tt2. mKS5f-yf-|fi3. ■irMtBo-;HS4c7);g.^$r 
^-rSmUUfflfS-WlT^^aX-^Aj. -ifMSiit-y 
^ttr^'^iX-^'Aa, tRISi5a-;Hftr^'-?-aX- 

[0 0 69] ^fc. i^$^^JL=.-y'h40Ui. mif-y 
f-W5, f!|i:|SiD-;l/tt6, fiM!^3-tt7£7)#/?Sr«3S-r 

f'jLX-^S'Ae, (*l^3-ft6r^'f-jLX-^'A7*>''?-il-?-' 

[0070] ttz, 8SgKi:x-yh5 0R/L{i, ±S|i 
-•yh5 1R/Lt, WMfi5i-yh5 2R/Li:. M 
Maz^-yhSBR/Llcffl^-fbSil^**. WTOt-y^ 

148, mmm-m9. ms-mio. Mmvs^-y 

mil. WMS5d-;HW 1 2 , #MMt5t' y m I 
3 , ^MMI3Sa-;Htt 1 4<0^^ $:^iS-f ^.HKISif y 
f-ttr^'f-AX-:?A8. WRIS!So-;KSlr^'f-aX- 

^A^. JJii3-!«r^'f-aX-^A,o. WM®f yf- 
WT^'^aX-^'An, WraSi5o-;Hir^'-faX-^ 
A,2. ¥lfMS5f-y^||ll7^^aX-^'A,3. #M(igS5 
n-;HttT^'f-jLX- A,4 J&^'eix-enieiil^fLT^^ 



I 
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1007 1] tfz. m^- yhSOR/Ut. izB^ 
JL-.y h6 IR/Lt. m^-yh6 2R/Lt, EgB 

:x=i-yhe3R/uzmit^tiii)K tsmm-mi 

t>yf-ftlil9. fi»Bgi5f yf-«i2 0, &»MfiSD-;U 
«|2 l<7)#'<7Sr^3S-rSISMIi53-«lT^'f-jLX-i'A 
16. HSWtiSf y^WT^'^aX-^'An, )!5Mfi5o-;U 

Ai9. £mMiii5f 7^Wri?f-aX-:$'A2o. 
o-;Hlir ^' jtx- Aj 1 *<-e*T.-?'iiiHi$nT V ^ 

I. 

[00 7 2] #T^'f-aX-;J'A2. Aa - ti. J:0»t 

T^f-iX-^ (bu^) f*)?.. 
[0073] SlgSa-yh30, Wn^:JL--yh4 0. 
ttaSjLX .y h 5 0 , #lfa5JL:i .y h 6 0 ^ri:'<7)=&fi|ffii 
:^-ybfttc. r^'f-iX-^'|gt!)$iJffllfflcr)|iJStJfflig53 
5. 4 5. 5 5. 6 5*^-?•^^-f^1.E^iS•^^•CI.^|.. §A, 

S{:gBjL:i-y h4 0[^wi. i?^5rit-ay-rsg^-fey-^9 

3S:IHiLTi^.&. 

[0074] :^tmX'l,t. ^^-b y^" 9 3 1 LT Jna 

1. 9 20#^ti. ll5S'#!iL'5r*^^>iKBBUc<t9 
ic, v^^D ■ x-f ■yf-2 1 1ASI^H^2 1 lB<Offl 
;^^i5ii-Tm$ni.. *7t, ^»l32JK-fe>"9-9 4, 9 

5<7)#'<?{i. X^r-x-f y;/ . iX.y h 2 0 0<7)D-7 

«Btf+ig$^t!txy3-:J^2 1 3 (dllEfiimn-) tJ: 
•^Tffl^^iil.. imm2-byf9 1 . 9 2(5Dai:'j(cJ: 

X'^l, ifz. jf^Pi:=5:-pTi.^l.iaia5i--y hoxy 

&i:»tii-ti>zt*<X'^h. ttz. m-^yf<r)thinz 
x'o. mm<^m^'^mi:mtiii-hzbi}fx'^h. 

[00 7 5] ±$lJ|4PSK8 0(i, #-fc:y-t9 l~9 3<^ai 

I. . J: 'r)mmzii. mmim3 5 . 45. 55. 

6 5cO=g-^tC*tLTJMSW^SiJWS:fifv\ AHSD^i^-y 
h 1 0 0cr)±)g, «iS^, Zit;^TIg<7)taiSL.fct!lf^^^^ 
iSiJWSBSUi, i— f :^vy^' 
^^t^^!•5t. JSSSaiil. ZMP (Ze r o Momen 

t Point) iiii. mmm. immm. 

f^S-Jl^ta^vyh'Sr^-iJ^IffllgBSS. 4 5. 5 5. 
[00 76] -g-L-C. #^OiJ*J{»a53 5. 4 5-T' 



(i. ±®Ifflia58 1*^«c><7)SfinvyF5rW«^LT, #118 

ssr^'f-iX-^j'Aj. A3 -{ci^LTiB»!)$ijwfi^s-ai 
ic:-e«9 rzMPj Pn'pcomK:niz 

i/i, rzMPDUIj tli. miiia^.y hl00(7)i^ 

10 0 7 7] <!^K^X\ h 1 0 OtSt Lt:o-7- 

• X^r-MitJ r^*>-ttl>j ZtlzX'O. ^nX'OhlS 

m^^^m^:mmthf■:lt>mm^m^z-y\,^xmmi■h, 
[0078] :¥mmx'ii. w^mziima izmm 
m^m&iMmtiAfs\ma7i('y m o os:, $f> 
iz^'m^j&mrMzm^miX'kmm^-ii^-ycon. 

,K>y h 1 0 0»i. «B«Ot=5:*>^^W^r©;i^<om-&«c 

mmi^ztizx-ox. ^mnMi:mm-t^zbi)< 

SWTS) 5. 

[ 0 0 7 9 ] 11 1 otcji, :^mmmi,zm^^Mmm^-<i^ 

-y<7)n»(DfzMzmX^iXl. AraMo-t'^y MOO 

[0080] 01 OtCtSV^T. 0-XYZJlSi^Jiite*f 

Tts O' -X' Y' Z' ffig^^<jD;f:-y M OOttt 

^LTV^|, . l5llHC5i^f^M;^^^:fVPt'{i. i (i i #S 
l,z4-x. (^ixf^nAi^-tmi'^Xh 0 . niiJi i #S(7) 

mwmmtzii\,^xmzmm^j:mm}^mmimi,, ^ 

(Tiim^^i^hMir' h (r' H.. r\,, r\,) t 
[ 0 0 8 1 ] II 1 0 tc^t^^K^<^^M^53£m^ f 

tl. iltt-^>'b5t{lt-y^|iiSl^D-;Hl!itMLt^ 
[0082] ZCOX 0 ^j:mAmX^TMi. mtiWF 

ff)mm^mizx t ti^x'% h . 

[0083] ( 1 ) o.1f-y h 1 0 O-k^crmm^^:^ 

(2) M^Sr^S-ri.. a.^ic7)ig^:^S(i, iSlt*<7)-7 

( 3 ) =s-fiJi i »(c. a-c^^jt^i^. -ewS'C^efit^ft 

( 4 ) ^fis^m^i. «j*iffiSri S'+C^i: f i^Ml 

i.z)mLt:mMz^->n.Wb LX^th. 

( 5 ) m:^zwm^<7)hh'&!^-t^j:hibmm±rS: 

[0 084] ^®^{K^fVm, Wi?tf. V'f-\'7W 



I 
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1 0 0 8 5 ] . H 1 0 iZTjkt^Ms^^TJl'CT^m^^ 

f-, 3-Wo[llSSS-«^-ri.t«0T'$>|. (01 ItcJi, 
D-1f y h 1 0 Ocom-SiSiRtT/WcfcJt&KgSJafflcT) 

[0086] iXV^T'. *lllflffiJ{cfSI>A^o,if 7 h 1 
[ 0 0 8 7 ] n.-K y hfi, Ji;^, tftf^fl-Hirti^*^*^ 

-rS-k^tC^^-Cl-*!). vIClt'SaZMP (Zero 
Moment P o i n t ) fiiltti. P^^Hjo.-K-y 

Ntciiv^-c, ^ («L<{i&s) ihh-AX'mmi'Z 



[0088] :^mm<OX 0 iZ 1 oco^iiffil*^' 6 @ is 
S:}^P5«:»i!jn,-K>y h (08S-#Bg<:o:: t ) 

^&U2 2 R/Lcr,{is.tm^<r)yk'mm&im^izx 
':>xmm<r)mm<-mi>z^th. Ltzt^-)X. x^t-t 

fc{cffi^f,=S:<.\ ( r^Sj (ga i t) td, ^Po 

^yyt£Z\,z-o\^X(r>j-^9-y) <r>zh^iim-tht% 

X/T:i.-T'(it^m^^Xm.^tlh (B*0,1f .y h^^CT) 

n;K-yh^!iBffl^mfc:J:l.) . ) 

[ 0 0 8 9 ] 01 2(;(±, *IIMi?iUc(f l.n,if.y h l 0 

TmmmmLmm: y o-f-v- Y<7)mtiX'^^ lx^.-^ 

mt. mrxu. mi otc^-tj; a^is^^ ■ 

^S^iK^T/l-^rfflt^To-lf-y h 1 0 0<7)#M®f2S 
[0090] 

[%i] 



g(iBx.gy.gz):S*M^'^^ ^''^ 

(x-x'Y'z'immjmj^ (ad??/ hittJ^iibo 

O-XYZ: 



[ 0 0 9 1 1 ^/vi, tJ^a-y h 1 0 0<?)MSS«$*<-S 
( t- • hz+ r„= c o n s t ) T', lo. lgSa5S^*5-fef 
n-C'S)I.Ci:S-B5*lttl.. 

[0 0 921 01 2{C*U^*!ia#)li{i. D^.yMO 

mi. y-'^-T^yym^^imth, sl. i-ifo 
[0093] t^i)^h3.-ir ■ a^y ±.mm^8 1 



J£gpai!)*>f>^fctJ$fLl.ZMPfijI- ±te® 

^^■rS;t^l^)CO^^•;^'-y*>iS^$^l.^ (^r-yrsi 
1 ) . ii*)Mmizii. ti'&^mm^i^-y. iJ^v^f 

zMPfiii. mmm^-^^-y. ^txmmm^'^^- 
I.. 

[ 0 0 9 4 ] »:tc, HJg • ^^T^^®,irjfi(a^:T;U$-ffl 

v^T. jsa, ^Lxummizxo^^tmm 



I 
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100 9 5] }X^^X\ ^m- ^^T##®;^ufi<K^Tyt-Sr 
•yrs 13), 

100 96] (X<'^t\ m^ZMP±l,ztH'rh^-j<yh 
-X' Y' Z' ±t'#aj-r5 {XT-yrSl 

+ mhH(ilK + V +8xj- Mhgzjilhx -rimp J= -My(t) 
-inhH(iijy +rqy +gy)+mhg2tiy -rimpy)=-Mx(t) 



[0097] 



(1) 



[00 98] fflU. OT*<fiE5:t-|.t^tt«.. 
[0099] 



'zmpy 

[^3] 



ilhz+rqz= const (^ratCgHU—^) 



[0100] ix^^x\ ±ie(7)ZMP:&g^ ( i > 
a osa) S:fflv>-czMP:firS5t; ( i ) im<zbx\ 



hi 



hy 



) <r> 



^mui\^^mim.x'hh. z m p ^mm. 

[0101] »ai$n/c3fi{tt{S±t-(ii^a6iS^L^c(*?^ 
[0 1 0 2] (J:i^T\ ±acOJ:d{c:LTtt^>^i.?ti^#a 

^t<immz§'<co«^i}'{^^j:hajr.-y h 1 0 om 

^j:^TJl) l,ziHf^^^ZMP±cr)^-^yh (eM 
eMy) $:^ai-ri, (XT-yrS18) , ^P«?5^t 
/mi±iec7) [^3] AiBS;i-ri>vIi:2:Hugi; Lt^A^'. 

m^x'iii)^^mmmuj:\>^ (■f^*>*>B#iao3s:^tfc 

[0103] m^'tfMzmfh^-j>( y h ( e M. . 

e My ) (i, Ksssiftco^-ri.*-^ y hmmx'S) 

h. ^<XT yrs 1 9T'{i. Zcr>=^-;>i.y\- (e 
ilF^ffl ( e M, . e M, ) . ItSil 

&uzx^-T^>:/mmmmx'^i-k^mm^^i'- 

yi:%hZbt^X'^t:<7)X' (Xr yrS20) , 2|s:;l/- 
[0104] fficSf^: rMCfcftS^:-^ > h ( e 



( e M, . e ) tnLX'h-of^m-^izii^ mm^trMz 

}H-rh=t-;<yh (eM,. eM,) $:fflt^TiSIH^:f 
tfc{tl)K»^*-;^yK (M,, My) ^mULX 
(;^x-yrS2 1 ) , fft/ZMP:frSje(^3ltll$:m\ 

c 0 1 0 5 ] 01 2i,z7f(t>m^m.^zi.ix\i, ^hjp?- 

^mzm^^x^M-thxij-y ■ xy-T^ y^^mr^^n 
otzMz^ ^samtcomz. f^^jHS-^iKaijcois^ 
izm':^\.^xmi:^^^^m^mmimmthzb^ 

cou7i(-yhcr,^^»^m^^tzmmmmzmth. t 

fz. ^^i)P*>'6S*JK*>4,^rl,P5^|i)D.-lf.y h 1 0 
0 (m8^mi<7)Zt)<0iSr^. «-JEa52 2 R/LOffi 

mbmm<r)7ii^s.tm^x\ p<7)g^t^i?^TKo 

[0106] tfz. m 1 3 Wi. 2(s:SISfeWc^l.n,if.y 

hlOO(,z}3\,^X^^tfzX^-7--(y:/mm'ndfz 

nbn. mumimmm^mmzmthm(omi:yu- 

D'-K y h 1 0 OO^S-raSlifiLE^iJf^SriEaif l>tOtt 
I.. 

[0107] |J3!!ra^)St±, o.-K-y h 1 00(r>^'fr^$( 

m<r)X-n^zmLxmmh. ^mmmx-M, jl-i^- 
mm^. mx.\i\ m.t7(^m^(^±mbmm\^tz$( 
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[0 1081 rJvyKJi, ±$iJffllgP8 1 

I. 

[0 1 09] <Xlz. mm- f^T»^M;5ifi(K^T;U^ffl 

i^T. w^. ^tx±mmm^zx^^tm^ 

(M,, Mj,) irMtath {:^T-yr S3 2) . 
[01101 dZ\'^X\ »J<¥ffll*iaSJ ( r ■ h. . r ' 

ttio, m^mmm'mmizmmixmM.-t 

hZbt^X'^h. ttch-h. Z(r)^^i<z\mU<^m^i 
mimMbLXRthLttK'^h, ifz. FFT 

%m&i:kmz^±^-t^ ztPX'^ h , 
[01111 d:^^x\ n.^z^p±x<^^-y^m. o- 

[0 1121 }XOT\ lig|57K^ffi|*liijIc7)7-UxfSiC 

£»i±it, ?'itci£7-yxastsg3-r.i.ci:-C' (XT 

36) . ^^TlRa6<^ni,3fifJ&UB{±. S^^ff^tg^M 
StcAS J; ^ ^)liaS7K¥iffi*t{4HT'J>l. , ZM P aSfi 

[01131 %\h^ixtzmxmi.xu'f)^m^Ltzwm 
^-ycmwc^- mti'^o (xr-yrss?) . vio 

(01141 »:v>T\ ±a<7)J: 3tcLTf#^*i;t^#a 

^L<(i#«tc^<<7)ffji6>^>=Sr.5.Dd<-y h 1 00<7)« 
^^^TT-'yU) Cfc{tl.^SZMP±<?)^-;<yh (eM 
,. eM,) SrKtB-fS (Xr-yrssS) . ^NSSSgtr 
/mi±ie<7) [ft 3 ] 1}^^±fh Z t ^ Htf^fc L^c*i, 

[0 1 1 51 ffi^^^T/HCfettS^-^yb (eM,, 

e ) ti, mumi<r>%^th^-y^ y hmmx'h 

h, ^<Xx xrS3 9T{i, CC0t-><yh (e 
M, . e ) *<jg(R* t'/HCtJtt**-^ yh<r>Vf^m. 



tA«t'#/c<^t:' (XT-yrS4 0) . ^/U-f-y^S: 

[0 1 1 61 fl!!:^r, «?E^T/WCfc{tl.^:-;<>'b (e 
M. . e M, ) *<jfiffi* fVnctettl)^-;< >- h<^rF^li 
(eM,. eM,) J.XIit'S>o/>:J8^t«, SR^^rMC 

fc(ti.^:-;^yh (eM,. ew,) ^m^^ximm^tf 

Mzmifhrnm^'t-y^yV (M,. My) SrigiELT 
(XT>yrS4 1 ) , St^7-'JXiBaa®^LT, 

[01171 ^f^x'hmi. m 1 3ic^-r*fta^iitc 
ioTt,, mi2X'mLt:mm-mtmm. mm'^ 
}Jmm<r>m&f.zm-SK^x^'^Ltzx'r-T ^ yymw 
m^t^mmm^nmhztifx'^h. t^^o^t 
^m^x'thX'hbo. mz. zup-m^mmm^ 
mzmh-f. 7-'jxiims^$:fflv^sctT\ mmm 
mimziSi.ibhbWi^^z. FFT (^ji7-';xs^ 
m imm^iztx-'ii-}<yvt\'M.^(r>ij<r)i-^mt 

[01181 wnma'^mmitii. m d^^so 

1 0 0 (m8^m^.<7)zt ) (r>m^^ 2 2 r/l 

^mj^s-y^^'&-th:it\t. Mff^m-r^jihhT 

[01191 m 4~iai 6lc«i, n-7 • X^r-r-f 
y^/ . a - .y h 2 0 0 Sr=&^»lP(c^«L7tKl5(:^iJD 
;Ky M 0 Olfi. X^-f< V/iSmcJ: OEJlJbSt'^ 

ii-^^mzmmthmm^o t tn^m.<^Wit ^ 

[ 0 1 2 0 1 H 1 4 tC^-r i 3 1 . ^-rtPOBSPSBH 
-«l7:?^AX-^=S:l«6$-ttl>'5ri:'L-C. 
Dt:-y h 1 0 0<:oaff:^r(6]-r=5ri5<jf'/^tti:{i-ScL 

*l«IgBT1i=5r<£l«lg|5iO:^^iEi)$-y:-Ct,cfc«.^ (OT, 
v^) . 

[ 0 1 2 1 1 $ <5,tc:. *£i5^»tlfi$-*Tf^*-t=ttl.l!) 

f^^rff^cfctctoT, i£.^mznLx^m(niW&^y 

[01221 ±ieLfc-a£7)S!)^4>tc(i. ZMP^SS 
jKfl^^ttSZMPfiSI^Jffll (01 2X{illl 3$: 
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h. rf^f^+t. ZMPHil^Jffll (01 2X»i013 

[01241 i^mmiVt m^commmt -cmr 

0 mmi . cicoi: ^ , mmm^emmtT^mi^zm^ 

[01261 ±SiLtz-m<Dmi^<^Ui. ZMPSrS^ 

fs.m^mti-h z M Piisfsijffli (012 xam 1 3 ^ 

l^<On,-K.y h 1 0 0<7)^m^^it^itWMm±-th 

:Lbf}<X'^i, 

(oi27i0i4~@i6(cs^-rj;3=Sr. mm 
comn. Mmt^'^omf^^^^-yimixm'om-tzbi^z 

J:-5r . n;n-y M 0 OttS^Ucjf^i&f^SriasBEtS 

zbfi^x'^^. tti. i]mcomi,zi!kmAis.0^Mk^-ti 
zbi,zj:-ox. mm. *isiHi, Rr/iEMmm'MmnL 

[0 1 281 life, 01 7~01 QtCti. n-7 • 

-r ^ • -y h 2 0 0 ^^^ijiitcg* LfcWit; 
^i&o,-tf.y MO Oi)K :^ir~T^ y^mi^'pi<zmm. 

r//xm±ti mt:nobt <n^&&m^ sib 

[0 1291 Xir-r^ y7'{cj;i9jt^4'<7)0-t«y hi 

ooim&tht\'Miw±^-^ti\.^btui. *j£iSfc 

t;£ll5*>'WU-CBfiilUTi^l.«® (01 5Sr#!Sc^^ 

^<7)mifzm.-rmm:r)mm-t6 zbizxr-x . 
o,if7 h 1 0 o^mmsfiv^ mmthzb m^x'^ 

[01301 Z<03:o^j:~m(Dmmm^'Pizii\,^X . z 

MP^mm (01 2ximi3^pmcr)Zb) srffa 

c:i:lcJ:oT, o.-K-yM 0 0O^^5rSffi-fb$-tt3Sffil 

[01311 J)5VMi. tfilSt&JUS**^ff LTfTjl 
LTlr^S^^ (01 SS-^Sic^^t) 018(CS^ 



immmizj^< x o ^zth z t x\ mmmzmmij 
t:mLx. nmm&yt^^^L^^. zcob^. 
mmmzMti^s.mm^ e ^mk-fhzb^zi. 

0, mm^mm-hzbt'^x:%h, 

[01321 Z<r)i. 0 ■^j:-mmmWmMzio\^X , Z 

MPiiiiiP$ijiip (01 2x^m\3im.ff)Zb) 

^ttCj:oT,D,-K-yM00 (^m^i^^it^mm 

m3tti>zbtiK'ti>. 

[01331 ^)l.v^<i. muu-ymz^v-i^mm: 

iixT, mr\y~^'kmm-ti>zbi.zX'>x. ^-t^y^ 

1 0 0O^»l3SSVt $rM«^-ltf?it$-ttl. J: 3 LT 
(01 9mBS<^)Ci:) . CK^Ji^t, ZMPfi 

mm mi 2x\mi3imL<r)Zb) ^^ozb^z 
mmitthzbti^x'%h, 

[01341 tLh. #S<^IISfiMS:#«iU^r*« 

[01351 *BJiNMI*T1i. o;J(.y h^Ofils^hr-yf-Wl 

o:^^*?, |iSI5<?)fiB<iA^ao,-K y MOO t3SII<^h 
n)i0.zl^mAzW^^fifz.\^. 

[01361 wtuz. m^sb\^o^mx'iifmMm^ 
Lx^ti^x'h*). mMmizmi^ix&^tX'it^j:^\ 
^mMc^^trmm-rhfMzii . igitcieaiLJt^ti* 
m<7i^m<^m^:mmt'<^x'h h . 

[01371 mcryfz^. A^Sod^'y hcoMBtx/l' 

tifi!tSr02oic0^L-ct3<. iai0{=7n-rMtii. mm 

m-h-t^lM. WTO6, MIR, #«f7S.t/^#SI58A>A, 
1 l*t'0«ffl^ rflsf^SSj tnft^, t h<^m(wffli 

-ri.. ttz. ¥mm<r>oibm^znmmi it-hwmm 

1 0^r<7)liH5: rjggSj «s#TOl OJi. h 

ISWWl 1 J;0TO:^lfiiSI51 2, )^TO14. TIBia?! 
3, £mi 5&t/^&a51 6*^*^=5: 1. rjEj tof 

[ 0 1 38 1 ifvT, 02 1 (iJi, AISSo.K y hc7)fl!!<7) 
M®i^T;l'|f|fi!c$-0»L-C».^S. |SI0tC:^-r0>JJi. 
MfiBl OS'WL^r^^jS-e02 Otc^UcMfctifflS^ 
#a5^7);Sm^'?c^T^0$•#B3$i^fc^\ ^rfttcffl 

<^fW5ri:', SSSa«OAISIiIo;K y ±«c<0 
ffil#«-SL5rV^lS^J>&. ^ris. 02O&t;021-C 
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[0 139] 

[0140] ttz. i^%mziitni. D-7- • A^- 

[0141] :^mmm^m'ayi(-y hizxtm. 
^^(7)ojmmmmTmzmMj-- -y h ^mmti z t 
x\ m'^<mi!&u^fs.<r)?i.^i;X'yx^$ii,zmLU%m 

i--x hii. mursimmtxmmmzmmf 

^mmfF> - y & n^T-t izb t^x'^ h , 

[0142] m^::L--, ^f^^■|6]^C^^^o^cjt^T:^ 

#^«lPc^)t^i--y N 2r)tff:frl6]tJilx I. >! 
it^:^[ai{c-StL=3:v> {«i{f?t^:^[6|i:it35tl. ) ii 

B#^fli)S)S*^'SS Lit t % tcJi, 1 oo^riftPtiiDV^ 

:^t:!iSi: 0 ajtc: 1 1 J: oTjDjIijf^^r^JKI-s ^ b ifix- 

^h, tfz. mimmf.zii\.^x\t. mi^jL--yvm 
^:6r|{i]^p^^o;Ky Vff)mmmz\.z^-x^^xm 
^mm^mm-fhzb^zi.'^x. mmb<nrsiX'^m-^i 
m.^^x. %\mwm^m\i!,thzbti'^x'^h. 
[ 0 1 4 3 ] ^/c, m-mwiuif^'y vi}^-^<r)mmi^ 

S-fif-5Ti^l.«!S4'. mmWAi. ZMP«i8jf«iJfflltcJ: 
[0ffl<OjS*^:iJiHB] 

[01 ] if%^^(r>mm^zmKhKwmx3if.^/ moo 

[02 ] ^Wm^l.ZiSk^ixhK^m^^^'y MOO 
[03 1 ASaa,-J<7 h 1 0 OO^TCa-5- • 

s. 

(04 ] AiaSO'-i^ y h 1 0 OC0^¥CQ-5- • X'^ 

-T<yy- ^.-vVim^thm-^TfiLtcmx'h 



[051 a-5 • X^— f^y:/-i->yh2 00t::|S 
[06 ] MJ£fco-7 • X^-T ^ • y h 2 0 

0 immtzmm.'aif^'y v i o ommimi^th 
mmmnt-hm^Ltzmx'hh , 

0 ^mmfzmmuif.y v i o o*Ms-it^-rs 
mmmnt-i^imLtzmx'hh . 

(08] *IIS6W:^«.AraSo;K y h 1 0 Omm 

(09 ] *iijfefi?iiti^sAiasD,-n-y b 1 0 ommi^ 

XrJM^iSkim^ZTr. Ltzm^hh, 

(010] :^mm^zmi,mmm(mn-<^tz)f)^zmx 

^flh. A^Sn;K y h 1 0 0 c7)||JgM^T#cO^« 
;ii)fiitt^T;PfrS^Lfc0T-^)l.. 
(01 1 ] 01 Ot:q^L;tO;K y h 1 0 0(?)^®ji^agiH 
*T;Wcfc ft I. MSKJl ja<oSt:A0T'J) I. . 

[012] *iisfifi?ijtc^.i.A[aaD,if.y h 1 0 0*^'$^ 

[013] *^SfiMtc«|>AraMo--K y h 1 0 0*^'Sg 

$i|ffllj|ia^Ji<7)ftil<7)|5iiS:^L3t7o-f-A'- ht'J>a. 
[014] xn-y ■ Xdr-'f^y'/ ■ :i.-'yV2Q0i 

mmm^zmLtzm^^muiT^y v i o o*u^-t 
^ ymm'ifo b # ^^t/-c0T'j) 

0 . J: KimmUi. UTf. y h 1 0 0«-itJi*&v^{it 
^1i\n^ME^-tlb^<7)Si!&<7)9s^i7skLtzm'Ch 

(0151 D-7 •X^-f-'f y/- J--.y b2 002: 

^'^mmizmmuzm^^maif.y h i o o*<x:>--t 
^ ymm'iio b^co^SMm^iTr^ifzmx'h 

fe^ri«flk:filEI$-ti:S i: # c7)MJ!Sol!i# S-S^ L^0t'*) 
[016] c?-7 • Xt>^-f--f i--y h2 00$r 

^■^mmizmiLt:m^m)o^^-y h i o o*<>cy-r 

•5, J:OA(*Wfc:«i, o.-Ky M 0 0Sri:3tJ).SvMi:* 

^ijf^^zmm^ithb^cosM<7)m^i7nUzmx'h 

[01 7] n-7 • f-f i- y h2 0 0$: 
#WI!)PtCJI«L/cP^i^l!lot:-y h 1 0 0*U^-T 
-f y^HW^S-ffa t l'O#£jg<7)i,|=$r75L^c0t'*> 
•5 , J: OR^e'Jfcti. o--K.y M 0 0 ^imm/Xii 
W±^-tlb^<7)S.&(r)m^imlfzmX'hh. 

(01 81 a-5 • X^— f-f y/- i- y h2005' 
*«riiPtcS^L!rc|tP5»^D;|f.y N 1 0 0*<;^^-r 
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[019] 0-7 • :^'ir-T^y^ h 20 Oi: 

^■^mmizm^uzmj^^maif^-y h i o oa<^^— f 

0. J: OftW^Wtcli, D-1f y h 1 0 OSri^StX/X« 
[112 0 3 AI3Ma--K-y h«0Bai5^T/HS^S::^Mfc 
[02 1 3 AHSn^ y hf^MSB^r/HS^SrmWlc 

[^^^coiJiBS] 

l-SIS?. 2--i[g3fi53-«l 
S-nmnt'-y^m, 4-*MI5o-;K«i 

9-WMI5D-yHS, 10-±)»3-|| 

1 1 2-HifB83-« 

13-^irMt5tr-y^«i. l 4-¥«raS5o-;Hi!i 
15-#a5. 16-I5MS53-«I 

[033 




1 7-i5Wfi5e'y^W. 1 S-KMSSo-^l-tt 

2 l-MmTOD-;HS. 2 2-JSSS (JEJS) 

5 0- -KgPJ-- .y 5 l-±i6j--.y h 

5 2 -WraSSi- y h . 5 3 • • MKi- y h 
eO - WaSi- xh. 6 1-:*Jigfi--yh 

6 2'"^M«i5i- yh. 6 3-I5gpjL- -y h 
80 -mm:^~-y h , 8 1 -iSiJWglJ 

8 2-J^ailIffi 

91, 9 2 

9 3••■e^^ry^f 

1 OO -AfiMP'-K-y h 

2 0 0-n-5 • X^r— f ^y^. jL-.yh 

20 

2 0 2- ••;<?''f K • U— ;U 
2 0 3-Xhy/s' 

2 1 lA-}i^ 

2 11 B-^-f • ;^-f 

2 1 3-xy3-^^ (Ete^ailt) 

(053 




Toy- 



20O [0153 



4 
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(01] [017] 




Alffla!o?t?-yhiog 

(JEiB) 
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(ftm) 
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ims] 



(±na-«|}10 
(N9IIItrv7lDl 1 
(llJllaHi)12 




1 cnft) 
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821 
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817 
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831 
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